Expression of Embryonic stem cell-specific miRNA and Differentiated cell-specific miRNA. (F): RPE, Retina, or Choroid-specific miRNA expression. mRNAs or miRNAs were sorted in MATLAB and normalized to the average Ct value from the following housekeeping mRNAs (B2M, HPRT1, RPL13A, GAPDH, ACTB) or miRNAs(SNORD48, SNORD47, SNORD44, RNU6-2) respectively. The heat maps indicating log fold change as compared to hfRPE were generated in JMP Software.
Intensity scale: red denotes high expression while blue denotes relatively lower expression. The accompanying table provides the average fold change in gene expression relative to hfRPE and quantifies the standard error between associated genes for each category. 
Derivation of iPSC lines
pMX retroviral vectors (Addgene) were used to derive the iPSC lines MSU-SD1i-aF1, MSU-SD1i-aF2, and NSCI-BC2i-aF2 [3, 4] from early passage cultures (passage 1) of adult human skin and iPSC lines from fetal RPE and genetically matched corneal fibroblasts, according to published protocols [5] . The iPSC lines NSCI-BC4i-aR/C, NSCI-BC5i-aR/S, NSCI-BC6i-aR/C were derived from adult ocular tissues (RPE cells or genetically matched corneal/scleral) using Cytotune iPS Sendai reprogramming kit according to manufacturer instructions (Invitrogen).
iPSC-RPE differentiation protocol
A detailed protocol for culture and differentiation of iPSC-RPE has been published previously [3] . Briefly, directed differentiation was obtained using nicotinamide which has been shown to promote RPE cell fate and result in highly pure populations of pigmented RPE monolayers following 15 weeks of culture in transwells coated with human ECM (Corning, cat.# 354237) [6] . We performed all our analysis on early passaged iPSC-RPE cultures (passage 1) because they have a higher potential for division, preventing dedifferentiation and the overgrowth of potential contaminating cell types [7, 8] . It has been shown that with each subsequent passage (2 to 6) there is a decline in transepithelial resistance [9] and loss of physiological responses (unpublished data).
Electron microscopy analysis
iPSC-RPE were fixed in 2.5% glutaraldehyde + 2.5% paraformaldyhyde in 0.1M sodium cacodylate buffered solution (Electron Microscopy Sciences EMS, Hatfield, PA) at RT for 2 hours and rinsed three times for 5 minutes in 1 x PBS. Samples were labeled with 1% ice-cold osmium tetroxide in PBS for 1 hour, rinsed with 1 x PBS, and dehydrated using ethanol (three washes in 50%, 70%, 85%, and 100% ethanol) for plastic embedding. Previously published transmission electron microscopy protocol was used to obtain RPE micrographs [10] .
Gene and miRNA expression analysis
For mRNA and miRNA expression, the following pre-processing steps were applied to the raw data in MatLab (Mathworks) for subsequent analysis. Sample C t values greater than 35 were set to a maximum value of 35. The relative gene expression level was then calculated as fold change as compared to control sample data (average of three independent hfRPE samples). For mRNA gene expression (359 genes), the genes were sorted into groups based on their known associations: Adult Native RPE genes expressed 10-fold higher than other tissues (90); Fetal Native RPE genes expressed 30-fold higher than other tissues (71); RPE signature genes expressed 10-fold higher than other tissues (163); developmental genes (22); Housekeeping genes (5) and internal controls (HGDC, 3 RTC, 3 PPC) (7) [11] . For miRNA expression analysis, a total of 88 miRNAs were sorted into groups based on their known associations: RPE (23), retina (13), choroid (18), embryonic stem cells (21), and differentiated cells (13) [12]. For each sample, the three standard deviation rule was applied to remove outliers from groups selected for further analysis. mRNAs or miRNAs that expressed a fold change greater than 100 were also removed as potential outliers caused by technical variation in plate sampling.
Photoreceptor phagocytosis by fluorescence-activated cell sorting (FACS)
Bovine eyes were obtained from a local slaughterhouse and kept on ice in phenol redfree HBSS buffer. Isolation of photoreceptor outer segments (POS) was performed as described previously [13] . Unless noted, the pH of all isolation buffers was adjusted to 
